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常 2 ）、腸内細菌叢の変化 3 ）、慢性炎症 4 ）、酸化
ストレス 5 ）、神経可塑性の変化 6 ）などが関与し
ているとされている。異常は加齢が主な要因と
















sion）年間有病率は Global Burden of Disease 













































デルの適合性の判定には Akaike’s Information 
Criterion （AIC）および Bayesian information 


































5 25 50 75 95
1991年
食品供給量
　果実類（g/日） 205.0 142.4 33.5 102.2 188.0 280.7 396.4
　野菜類（g/日） 212.2 156.1 58.5 94.3 163.1 279.8 511.5
鬱病・自殺
　鬱病有病率（/100,000） 2317.2 581.2 1400.3 1938.8 2318.8 2604.7 3129.8
　自殺率（/100,000） 11.7 6.5 3.7 7.0 11.0 14.8 22.2
社会経済的指標
　人口（100万人） 44.1 143.4 1.7 4.4 10.3 26.3 121.3
　高齢化率（%） 6.1 4.3 2.6 3.2 4.1 8.9 15.0
　GDP（1,000US$/人/年） 5.5 8.9 0.2 0.4 1.3 4.3 26.0
　失業率（%） 7.7 6.2 1.3 3.2 6.3 9.7 19.4
　教育年数（年） 6.6 3.9 0.9 3.3 6.2 9.5 12.7
生活習慣
　喫煙率（%） 17.7 8.5 6.3 10.2 17.4 24.7 31.8
　平均 BMI（kg/m2） 23.8 1.8 21.2 22.2 24.3 25.4 26.5
　総エネルギー供給量（kcal/日） 2571.0 538.4 1861.6 2174.0 2414.0 3017.0 3532.8
2013年
食品供給量
　果実類（g/日） 231.2 134.9 39.8 144.8 210.5 306.5 428.3
　野菜類（g/日） 275.7 178.7 76.7 148.8 233.4 328.0 624.4
鬱病・自殺
　鬱病有病率（/100,000） 2206.7 614.2 1286.2 1791.3 2205.1 2549.3 3047.2
　自殺率（/100,000） 10.4 5.7 3.4 6.0 9.7 12.7 20.6
社会経済的指標
　人口（100万人） 50.1 162.5 1.9 5.4 11.5 35.2 160.4
　高齢化率（%） 8.3 5.9 2.4 3.3 5.7 13.3 19.1
　GDP（1,000US$/人/年） 13.5 18.8 0.6 1.5 6.0 15.7 51.9
　失業率（%） 7.8 5.8 1.3 3.7 6.3 10.0 19.2
　教育年数（年） 9.4 3.7 2.8 6.5 9.9 12.8 14.3
生活習慣
　喫煙率（%） 15.3 7.5 4.9 9.5 14.4 21.0 28.0
　平均 BMI（kg/m2） 25.2 2.0 22.1 23.5 25.7 26.7 27.8


















表 2 ．鬱病有病率に関する 3 つの線形混合モデルにおける野菜類と各調整項目の固定効果
モデル 1 モデル 2 モデル 3
（切片） 10159.712 （498.372）＊＊＊ 7128.379 （576.292）＊＊＊ 5971.892 （1361.825）＊＊＊
野菜類 －0.114 （0.026）＊＊＊ －0.134 （0.026）＊＊＊ －0.058 （0.028）＊
年度 －3.928 （0.248）＊＊＊ －2.398 （0.288）＊＊＊ －1.874 （0.715）＊＊






平均 BMI 10.395 （8.113）
緯度（絶対値） 0.022 （3.300）
AIC 36085.1 35989.3 35901.9
BIC 36121.1 36031.4 35985.9
固定効果の推定値、括弧内は標準誤差
＊p<0.05, ＊＊p<0.01, ＊＊＊p<0.001
表 3 ．鬱病有病率に関する 3 つの線形混合モデルにおける果実類と各調整項目の固定効果
モデル 1 モデル 2 モデル 3
（切片） 10106.060 （490.383）＊＊＊ 7512.239 （560.854）＊＊＊ 6553.065 （1370.827）＊＊＊
果実類 －0.203 （0.034）＊＊＊ －0.175 （0.034）＊＊＊ －0.097 （0.036）＊＊
年度 －3.894 （0.244）＊＊＊ －2.589 （0.280）＊＊＊ －2.197 （0.720）＊＊






平均 BMI 13.729 （8.060）
緯度（絶対値） －0.506 （3.310）
AIC 36068.4 35988.6 35898.5
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Background and objective: More than 300 million people worldwide are depressed and nearly 800,000 
people have died from suicide. Depression is the biggest cause of disability. The association between diet and 
depression has drawn attention in recent years. Among the dietary factors, vegetables and fruits, which are rich 
in antioxidants and anti-inflammatory components, were hypothesized to play an important role in depression 
development. The aim of this research is to clarify the longitudinal association of vegetables and fruits with 
depression rate using 22-year worldwide statistics. 
Methods: Average food supply (g/day/capita) and energy supply (kcal/day/capita) by country, excluding loss 
between production and household, were obtained from the Food and Agriculture Organization of the United 
Nations Statistics Division database (FAOSTAT). Each food was sorted, and supplies of vegetables and fruits 
were obtained. Data of age-standardized prevalence of major depression per 100,000 people by country were 
derived from the Global Burden of Disease (GBD) 2017 database. As control variables, population, gross do-
mestic product (GDP) per capita, aging rate, and unemployment rate by country from the World Bank database, 
and BMI, smoking rate, expected years of education, and central longitude and latitude by GBD database. The 
22-year longitudinal associations of fruits and vegetables with major depression were examined in the 137 
countries with populations of 1 million or greater controlling for covariates by the mixed effect model.
Results: A significant negative association was found by the longitudinal analysis of the relationship between the 
vegetables supply and the prevalence of major depression in the model controlled for all covariates (β = –0.058 
± 0.028, p<0.05). In addition, a significant negative association between the supply of fruits and the prevalence 
of major depression was also found in the model controlled for all covariates (β = –0.097 ± 0.036, p<0.01). 
Conclusions: Vegetables and fruits supply were significantly negatively associated the rate of major depression. 
Vegetables and fruits may reduce the prevalence of depression.
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